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DETERMINATIOR OF DICAMBA AND 5-HYDROXY DICAMBA
RESIDUES IN BARLEY, CORN, COTTCN, COTTON PROCESSED
FRACTIONS, PASTURE GRASS, PEANUT, SORGHUM, SOYBEAN,

SUGAR CANE, TOMATO, TOMATO PROCESSED FRACTIONS,

WHEAT AND WHEAT PROCESSED FRACTIONS (GC)

1. BUMMARY
1.1 Scope

. This method is a revision of the original Sandez Cuoop
Frotection Corporation’s analytical method AM-0651B,
*Determination of Dicamba and 5-Hydroxy Dicanmkta
Residues in Barley, Coun, Cotton, Cottcn Processing
Fracticns, Pasture Grass, Peanut, Scrghun, Seybean,
Sugar Cane, Tomato, Tomato Processed Fractiors, Wheat
and Wheat Procassed Fractions GC)y". "The revision
consists of a mere detailed step by step descuiption of
the procedures, GC-MS confir-atory tests and additiocnal
recovery data. The analytical method has r:ct been -
changed from what was presented in AM-0691B. The lipis

. of detection for each compound is 0.01 ppm.

1.2 pPrinciple

1.2.1 A known welght of sample is treated with 1N
HCl and hydrolyzed for 1.5 heurs at $5°C in a
water bath.

1.2.2 The hydrolysate is adjusted to pH equal or
greater than 8 and & 50 mL aligquot taken for
analysis.

1.2.3 The aliquot is acidified te pd less t:an 1

and extracted twice with ethyl ether.
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1.2.4 . The cocbined ether extracts are conc trated

and the residues methylated using
diazomethane.

1.2.5 The sample is cleaned up by silica gel
chromatography.

1.2.6 Dicamba and 5-hydroxy dicamba are guantitated

by gas chromatography using a ®Ni electron
capture detsctor (GC-ECM}.

1.2.7 Confirmatory analysis is conducted by gas
chromatography using a mass selective
- detector (GC=-MSD).
2. BAPETY

2.1 The acuts oral Lb, of technical dicamba in rats is 1707
mg/kg. The acute oral LDy of dicamba pethyl ester in
rats is 2.7 g/kg. The acute oral LDy for S~hydroxy
dicamba in mice is > 4.6 g/kg.

2.2 Personal protective equipment including safety glasses,
dispeosable gloves, and laboratory coats should be use
. when handling sarples.

2.3 Ethyl ether and pentane are flamrable and should be
used in vell vented laboratories and away from open
flames and sources of sparks.

2.4 Solutions of 1 and 6N HCl and 4N KOH are corresive a=d
should be handled with care. Acid and base solutions
are especially harmful to eyes and protective glasses
or shields nmust be worn when working with these
solutions.

2.5 Diazald is a suspected carcinogen, gloves mnust be wcrmn
when working with this reagent.

2.6 Diazomethane is extremely toxic and should only be used
in hoods with face velocities > 150 LFM. Diazomethare
gas may explede when in contact with ground glass or
cracked or chipped glass, therefore, do not use grou=nd
glass connections when working with this compound.
VWearing a respirator with chemical cartridge filters is
reconrmended. The diazomethans charged extracts zust be
preperly stoppered before reamoval from hcod (teflon
stopcocks are suitable steppers for this purpose).

2.7 Disposal of samples, extracts and standards pust te

done in compliance with on-site safety pclicies and
procedures.
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3. MATERIALS AND METHODS
3.1 Apparatus
3.1.1 Balances, analytical and top load.
3.1.2 Bath, hot wvater, 40°C, 65°C and 95°C.
3.1.3 Blender, Waring, Waring Products Corp., New
York, NY.
3.1.4 Bottles, glass with poly-seal scraw cap, 2 oz
and 8 0z, VER Scientific, chicago, IL.
3.1.5 Centrifuge, 510G (1500 RPM), medel CU-5000,
Damon/IEC Division. i
3.1.6 Chromatograghs, GC-EC and GC-MS (see sections

3.9.1 and 23.11.1.

3.1.7 Columns, capillary for GC-EC and GC-MS

GG-EC

DB-210; 50% trifluoropropyl methyl siloxane,
30m x 0.53 mm x 1.0 uym film thickness, part
£125-0232, T & W Scientific.

HP-1; crosslinked 100% dimethyl polysiloxane,
30m x 0.53 mm x 0.88 pnm f£ilm thickness, part
f150952-023, Hewlett-Packard.

RTX=5; crossbonded 95% dimethyl %% diphenyl
polysiloxane, 30 m x 0.53 mm X 1.5 pgm film
thickness, cat. #10270, column F 38819,
Baxter.

GC-MS

HP-1; 100% dimethyl polysiloxane, 12 m x 0.2
mz x 0.33 = film thickness, part #150%1J-
101, Hewleti-Packard.

3.1.8 Columng, chromatographic, water jacketed, 450
mm X 15 mm {cat. #5821-15) with nylen
coupling (cat. #5840-10) and adapter with
teflon stopcock (cat. #5835B-11), Ace Glass
Incorp., Vineland, N.J.

3.1.9 Column, distillation, Vigreaux, 24/40, 150
mm, cat. #503500-0221, Xontes, Vineland, NJ.

3.1.10 Colu=n, C,mega bond elut, 5 g, 12 cc, cat.
#1225-6015, Chrom Tech, Apply Valley, MN.
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3.1.12
3.1.13
3.1.14

3.1.15%

3.1.16
3.1.17
3.1.18
3.1.19
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J.1.21
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. Page éigﬁg Oi

TY¢

Page 4

Concentrator, evaporative, Kuderna-Danish
(KD), 24/40 top, 14/20 bottom, cat. #570011~-
0125, Kontes, Vineland, NK.J.

Cylinders, graduated, 50 nL and 250 mL.
Esterification apparatus, ses Figure 2.
Evaporator, nitrogen with 40°C water bath,
model #’s 106 & 112, Organomation Associatas,
Scuth Berlin, Ma.

Evaporators, rotary, Model #’s R, RE and RE-
111, Buchi/Brinkmann, Wastbury, NY.

Flask, volumetric, 100 nmlL.

Flask, round-kcttom, 250-mL.

Food cutter, model £#84181D, Hebart, Treoy, OH.
Funnel, filter; 60°*, 75 mn.

Funnel, separatory with teflon stopcock, 125
nl and 500 nmL.

Glass wool.

Manifold, Vvisiprep solid phase extraction,
cat. #5-7030, Supelco, Inc., Bellefonte, PA.

Oven, 250°*C.
Paper, pH, range 1-14.

Pipets, 0.10 nL, 0.50 mL, 1.0 mL, 2.0 nL, 5.0
ml, 10.0 =L and pasteur, 9 inch, disposable.

Receiver, distillation, graduated 12 mlL (KD
tube) 14/20, cat. #288251-0000, Xontes,
Vineland, N.J.

Reservolr, 250 nlL preparative funnel (cat.
#5824-05) with nylon coupling (cat. #5842~
05), Ace Glass Incorp., Vineland, NJ.

Shaker, platform, Eberbach Co., Ann Arbor,
HI-

Stopcock, teflon.

Stopper, flat head, solid, cat. # LGl0l80-
100, Lab Glass, Kingsport, TN. ’

Test tube, 20 x 150 mm.
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3.2 Reagents

le.l
3.2.2

3.2.3
3.2.4

3.2.5
3.2.6
3.2.7
3.2.8
3.2.5
3.2.10
3.2.11

3.2.12

"3.2.13

3.2.14
3.2.15
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Acatone*

Boiling chips, 10 mesh, Hengar Company,
Philadelphia, PA.

Carbitol, 2-(2-ethoxyethoxy) ethanel, Aldrich
Chenical Co., Milwvaukee, WI. :

Deionized water, Milli-Q Water Purification
Systen, Millipore Corporation, Bedford, MA.

Diazald, Aldrich Chemical Co., Milwaukes, WI.
Ethyl ether, 2% ethanol preservative.e
Ethanol, absolute, 200 proof.

Hexana# ' .

Hydrochloric acid, reagent grade.

Methanol+

Pentane#

Potassium Hydroxide, pellets, reagent grade.

Silica Gel &0, 70-230 mesh, EM Science,
Cherry Hill, NJ.

Sodium Chloride, crystals, analytica)l grade.
Sodiun Sulfate, anhydrous granular.
"High Purity Solvent®, Burdick and Jackson,

Muskegon, MI/Baker Resi-Analyzed, J. T. Baker
Chemical Co., Phillipsburg, K.J.

Preparation of Standard Solutions

Sandoz Agro, Inc. Analytical Reference
Standards (Ses Figure 1 for Chemical
structurns}.'

Dicamba: 2-pethoxy-3,6-dichlorobenzoic acid

S-Hydroxy Dicamba: S-hydroxy-2-methoxy-
3,6-dichlorobenzoic acid

Weigh 100 mg each of dicamba and S-hydroxy
dicamba analytical reference standards in
separate 100-mL volumetric flasks. Dissolve
the standards with 10 nlL methanol and dilute

to the mark with methanol. The c¢oncentration

8EST AVA'LAZLE COPY
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of each stock solution is 1 X 10%g/uL, (1
mg/mL). The stock solutions should be made
using at least 10 ng of standard and 10 mlL of
solvent. The stock sclutions are to be made
in duplicate. The concentrations of the
golutions ares determsined by analysis and
should not vary by mors than + 3% from the
mean concentration.

Transfar 1.0 nL from each of the stock
solutions from 3.3.2 to a single 100-mL
volumetric flask and dilute to the mark with
methancl. The concentration of this solution
is 1 X 10* g/uL (10 pg/mL) each compound.
This molution is used for fortifying contrel
sanples for recovery determination.

Prepare diluted fortifying standard
solutions. Perform the serial dilutions
described below in 100-aL volumetric flasks
and dilute to the mark with methanol.

Concentration of Yolume Concantration of
Initial Standard of Final Standarxd
—_—olution Allguct
1 X 10%g/uL 10.0 mlL 1 X 10%g/ul
1 X 10'g/uL - 1.0 oL 1 X 10%g/uL

Transfer 1.0 znlL froa sach of the atock
solutions frem 3.3.2 to a 12-mL KD tube.
Concentrate to appreximately 0.5 nmL under a
stream of nitrogen in a well-ventilated hood.
Methylate as described in section 3.7.

Transfer the methylated compounds to a 100 nL
volumetric flask and dilute to the mark with
hexane. The concentration of this solutien
is 1 X 10%g/ul (10 pg/mL) egquivalents of
dicamba and S5-hydroxy dicamba. This is used
for tha preparation of GC standard solutions.

Prepars & set of GC standard solutions
ranging from 5 X 107g/uL to 1 X 10%%/uL
using the methylated standard from section
3.3.6. Perform the serial dilutiens
described below in 100-nl volumetric flasks
and dilute to the mark with hexanes.

Concantration of Volume concentration ef

Initial Standard of Final Standard
t Al .

1 X 10%g/uL 10.0 oL 1 X 10%/uL

1 X 10%g/uL 1.0 oL 1 X 10¥/uL

1 X 10*%g/ul 5.0 nL s X 10Vg/ulL

1 X 10%/uL 2.9 nL 2 X 10'g/uL

o

3EST AVAILASLE CcOoPY
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1 X 10%g/uL 1.0 mL 1 X 10¥g/uL
1 x 10Mg/uL 5.0 oL 5 X 10'g/uL
3.4 Preparation of silica Gel
3.4.1 Activate approximately 250 g of silica gel at

250°C for 24 hours.

3.4.2 - Transfer to a 32-oz bottle, cap tightly and
cool by shaking for & hour on a mechanical
Platform shaker.

3.4.3 wWeigh the silica gel and deactivata with
distilled water (194 g silica gel, 6 g

v wvater).

3.4.4 Shake coentinuously for 15 hours. Store the

silica gel at room temperature in a 32-oz
bottle with polyseal screw cap. The silica
gel is good for tvo waeks.

3.5 acid Hvdrolysis and Extraction Procedures

3.5.2 Plant Materials, Processed Fractions and
Grain Samples

Plant materials are chopped using the Hobart
food cutter and grain samples are pulverized
using the Waring Blender.

3.F 1.1 Weigh 5-10 g chopped plant material,
processed fraction or pulverized grain
sanple into an 8-oz bottle.

3.5.1.2 If fortifying for recovery deter-
mination, add an apppropriate veolume of
standard solution (sections 3.3.3-3.3.4)
to the sample. Adding 0.10 mL of the 1
X 10%/ul or 1 X 10%g/ul standard

. solution would give a 0.01 ppm or 0.10

PP fortificatien level, respectively
for a 10 g saeple. Allow 10 minutes for
the fortification solvent to svaporates.

3.5.1.3 Add 150 mnL ¢of 1N HCl to the sample.

3.5.1.4 Tighten the cap on the 8-0z bottle and
place the bottle in a $5°C wvater bath.
Loosen the cap by half a turn to allow
pressure to escape but also prevent
evaporaticen. Hydrolyze for 1.5 hours
and prefarably, swirl the mixture
occasionally during the hydrolysis.

3.5.1.5 Cool hydrolysate to room temperature.
For faster cceling, let the sample sit

SEST AVAILABLE cCOoPY
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on the banch top for 5 minuteg, then
transfer to a cold water bath.

3.5.1.6 Slowly adcd 50 aL of 4N KOH to thes cooled

3.5.2

hydrolysate. Caution: The mixture will
get warm becauss of “heat of
nsutralization. Allow the sample again
to o0l to room tenmpsrature.

3.5.1.7 Shake the mixture vigorously by hand for
1 minute and check the pM with a pH
paper. The pH must ke squal or gresater
than 8, if not, add more basa.

3.5.1.8 Cantrifuge at 510G (1500 RPM) for S
minutes. .

3.5.1.9 Proceed to section J.6.

Crude or Refined Ol
3.5.2.1 Weigh 5 g of oil into a 2-oz bottle.

3.5.2.2 If fortifying for recovery deter~

mination, add an appropriate voluma of
standard scluticn (section 3.3.4) to the
sample. Adding 0.50 mlL of 1 X 10%%/uL

“or 0.50 mL of 3 X 10'g/ulL standard
selution would give a 0.0% ppm or 0.10
ppn fortification level, raspectively.
Allow 10 minutes for the fortification
solvent to evaporate.

3.5.2.3 Add 10 nL of 80% ethanol in 1IN HC1l to
theioil and swirl in-65*C watar bath for
1 min. .

3.5.2.4 Centrifuge the mixture for 5 minutes to
allow the phases to separate.

3.5.2.% Very carefully transfer the agueous
sthancel phase with a disposable pasteur
pipet, to a 250-mL round-bottom flask.

3.5.2.6 Repeat steps 13.5.2.3 = 3.5.2.5 tvoe nmore
times, combining all 3 agquescus ethancl
phases in the same round-bottom flask.

3.5.2.7 Add a boiling chip and concentrate the
conbined agusous sthanol axtracts to
approximately & nL, using a rotary
evaporator with a 40°C water bath.

3.5.2.8 Transfer the concentrate, with a

disposable pasteur pipet, to a 250-mL
graduated cylinder.

SEST AVAILASLE COPVY
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3.%5.2.9 Rinse the round-bottom flask with 3 X 10
gL of 1IN HCl. Transfer all rinses to
the 250-mlL graduated cylinder.

3.5.2.10 Adjust the volume to 150-mL with 1N HCl
and transfer the solution to an 8-oz
bottla.

3.5.2.1% Pollow the hydrolysis procedurs starting
at step J3.5.1.4.

3.6 pPartition Procedure

3.6.1 Transfer a 50-mlL aligquot (2.5 ¢ eguivalents)
of the basic hydrolyzed solution from 3.5.1.8
to another 8-oz bottle. : :

3.6.2 Add approximately 15 g of NaCl crystals and S
nl. of 6N HC)l. Swirl the mixture and check
the pH with a pH paper. The pH must be less
than 1, if not, add more acid.

3.6.3 Add 50 mi of ethyl ether, tighten the cap and
shake for 10 minutes on a mechanical) platform
shaker.

Nota: The analysis may be interrupted here
and resumed the next day,

3.6.4 Centrifuge at 510G (1500 RPM) for 5 minutes

or longer if needed, to break the emulsion.
3.6.5 Pour contents of the bottle into a 12S-mL
separatory funnel. Allew the phasas to
separate.
3.6.6 brain the agquecus phase (lower layer) back

into the same 8-cz bottle in step 3.6.5.

31.6.7 Plug a filter funnel with glass wool, then
£111 it vith anhydrous sodium sulfate., Place
the filter funnel on top of a KD tube~-
concentrator set-up. Pass the corganic layer
through anhydrous sodium sulfate into a XD

set-up.

3.6.8 Repeat steps 1.6.) = 3.6.7 with ths aquacus
phase combining the second organic phase with
ths first.

3.6.9 Rinse the sodium sulfate with 10-15 nl, of

ethyl ether.

3.6.10 Add 0.5 nL of hexane and a boiling chip to
the combined ethyl ether sxtracts. Connect a
Vigreaux distillation column to the KD set-up
and concentrzte the combined extracts to
approximately 0.5 mL using a €5°'C water bath.

8EST AVAILABLE COPY
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Additional uss ¢f a nitrogen svaporator and a
40°C hot water bath may be nacessary tc reach
a 0.5 mL volume,

Transfer the concentrated extract to a test
tube (20 % 150 mm) using a disposabls pasteur
pipet. Rinse the XD tube with 3 x 1 L of
ethyl ether. Transfer all rinses to the test
tubs with the sample extract, .adding another
1 nL of athyl sther.

Derjvatization (Methvlation) Procedurs

3.7.6

Set up tubes (20 x 150 =»m tast tubes) using
glass tubing connections as in Figqure 2.

Tuba A sarves to saturate the nitrogen flow
with sther which transmits diazomethans fro=
Tubes B te C. Tube D is used as an indicatzr
for axcess diazomethane when the sazmple
sxtract in Tube C is colored.

To tube B, add 2 ml of 9 N KOM solution and 2
nL of 1:1 carbitol/ athyl ether.

To tube C, which contains the sarple extrace,
add 0.5 mnL methanol.

To tube D, add 3 nlL of ethyl eéther.

Adjust the nitrogen flow rate to 30 mbL/=in.
Add approximately 100 mg of Diazald with a
spatula to tube B and seat stoppers in tubes
A, B and €, Methylate for about 2 minutes.
Remove tube C vhen a yellew color is
cbtained. For colored extracts, chserve the
yellow coler in tube D. .
Note: Diazald is a carcincgen. 1In additien,
the diazomethane generated is sxtrenely
toxic and should only be used in hoods
which are operating efficiently (> 15%
LFM). Diazomethane gas may explode
when heated to 100°C or when in contact
with ground glass or cracked and
chipped glass. Alkaline metals zmay
cause diazomethane to explode.

Derivatize sazples in order of increasing
concantration of the compound, if this is
known, to prsvent cross-contamination of
sanple. Rinse the diazomethane delivery tube
with ether before derivatizing the next
sample. When contanination is suspected,
replace tube C with ancother test tube
containing ethyl ether and bubbls thae
diazcmethane gas for 1 min. Do this befere
derivatizing each sample or change the
delivery tube.

3EST AVAILASLE COPY
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The dlazomethane generating solution should
ba changed after evary two samples.

Cap the KD for 15 minutes (teflon stopcocks
are useful for this purpose). If the
solution remains yellow throughout this
interval, evaporate the sample to 1l-mlL using
a gantle nitrogen stream in a hood with a
face velocity > 150 LFM. Do not use heat for
this procedure. :

If, howaver, the yellow color disappears
bafora 15 minutes, recharge the sanple
extract with diazemethana.

3.8 golumn Cleanup Procedure

3.8.2

3.8.7

Set up the wvater-jacketed columns in a well-
ventilated hood. Fit sach column with a
glass wool plug to contalin the silica gel.
Open the stopcock. Put a waste container
under the column.

To a 500-pL separatory funnel, add 70 mL of
S% ethyl ether in pentane. Then add 20 g of
3% wvater deactivated silica gel with a filter
funnel.

Shaka well and quickly transfer the slurry to
the colunmn.

Rinse the separatory funnel with the
remaining 5% eluant and add to the column.

Cover the sllica gel bed with 1 cm of -
granular sodium gulfate and drain the solvent
just to the top of the sodiur sulfate layer.

Measure 70 mL of the 5% ethyl ether in
pentane eluant with a 100-nL graduated
cylinder.

Pass the 70 mL of 5% eluant through the
column and discard to a waste container as
follows: o

3.8.7.1 Add 5 nL of the 5% eluant to the

methylated sample., Slightly tap the
botton side of the KD tube with your
fingers to mix the sample. Then
transfsr the sampla carefully to the
silica gel column. Do not let the

solvent level go below the top of the
sodium sulfate.

3.8.7.2 %nile the eluant is penetrating the

silica gel, rinse the KD tube by adding

8EST AVAILASLE COPY
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another 5 nL of the 5% eluant. Again,
alightly tap the bottonm sids of the KD
tube to dissolve the residues.

3.8.7.3 VWhan the sample solution reaches the top
of the sodium sulfate layer, add the
rinss, carefully, to the column.

3.8.7.4 Rapeat staps 3.8.7.2 - 3,8,7.3. Do not
lat the solvent level go ‘below the top
of the sodium sulfate.

3.8.7.% Connect the reservoir to the top of the
column.

3.8.7.6 VWhan the second rinse resaches the top of
the sodium sulfate layer, transfer the
renaining eluant (~ 55 ml) to the
raservolr and pass it through the
column., All solvent passed through the
column up to this point is discarded.

Measure 150 nl. of the 10%t ethyl ether in
pentang eluant with a 250 =L graduated
cylinder.

When the 5% sluant reaches the top of tha
sodiun sulfate layer, c¢lose the stopcock,
transfer the 10%1 eluant to the empty’
reservolr, replace the waste container under
the colunn with the KD tube-concentrator set-

.up by raising the column and, open the
gtopcock to collect the 10% eluant in the KD
set-up.

0 The 10% ethyl ether in pentane will elute the
methylated dicamba and S-hydroxy dicamba
residues. ,

Notet Use 150 mlL of 15% ethyl ether in
pentane to elute quantitatively the
methylated S-hydroxy dicamba residue in
wheat (grain and straw), soybean
{forage) and cottonssed fractions. Use
150 nlL 0f 25% ethy) ether in pentane to
eluts quantitatively the methylated 5-
hydroxy dicamba residue in soybean
{straw) and pasture (hay).

3.8.11 ' Add 0.5 alL Nexane and a boiling chip to the

collectad 10t ethyl ether/pentane. <Connect a
Vigreaux distillation column to the KD set-up
and concentrate the solution to approximately
0.5 mL on &8 €5° water bath, Additional use
ef a nitrogen evaporator and a 40°C hot water
bath may be necsssary to reach a 0.5 =L
volune.

SEST AV.LLAGLE COPY
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. 3.8.12 Dilute the concentrated sample with hexane to
a volume cf 5 »l for a 2.5 g equivalents or

to 2.5 oL for a 1.25 g equivalents. Cover
the KD tube with a stopper and mix by hand.
This sarple is now ready for quantitation.

3.9 Gas Chromatographic Analysis (“Ni electron capture
detector)

The following instruments and conditions are suitable
for the analysis of dicamba and S-hydroxy dicamba
pethyl asters in the title matrices. Other instruments
and conditions (section 3.12.1.2) may ba used provided
that the subject cozpounds ars separated from sazple
interferances, the detector respenss is linsar cver the
“Hesired ranga, and the retention time is stable on a
daily basis. This is damonstrated by injecting
standard solutions prior to the analysis of sanples and
after each 2-4 sanples during analysis.

3.9.1 Instrument:

‘ Gas Chromatograph; Hewlett-Packard model 5850
with “Ni electron capture detecter, equipped
with HP 7673A autesampler and HP 3393A
integrator. The GC is interfaced with the
Watars 8&0 networking computer system or
egquivalent, for data collection.

1.9.2 Column: .
. DB-210; 50% triflucropropyl methyl siloxane,
30 m x 0.5) mm x 1.0 pnm £ilm thickness, cat.
#125-0232, J & W Scientitie.

3.9.3 GC Conditions:
Oven Temperature - 4 =in. at 140°C then
ramp to 180°¢C at
5¢C/min, -

Post Temperature - Rapmp to 220°C at
30°C/nin and hold
. for 1 ain.
Injector Temperature = 250°C
Detector Temperature « 350°C

Carrier Cas - Helium at 30 mL/min.
Makeup Gas - 5% Argon/Methane at
30 mL/min. ’
Ratention Times - Dicamba M.E. = 3.3
uin.
5=-0H Dicamba M.E. = 8.7
min.

3.10 Quantitation

The sample is fortified with the dicamba and 5-0H
dicamba acids. The acids are converted te their methyl

3EST AVAILABLE COP)




‘ _ Pcseﬂi w. 142

| Page 14 -
®

esters during the eaxtraction procedures for GC
quantitation. Tha yas chromatography raference
standard solutions are alsc e2cids which have been
pethylated (secticen 3.3.5), therefore, there is no need
for a conversion factor to guantitate dicarba and 5-0H
dicamba.

3.10.1 Prepare standard curves for dicamba and 5-
hydroxy dicamba methyl esters by injecting a
fixed volume (2 ulL or 5 ul) of sach of a
series of standards of known concentrations
from section 3.3.7 and plotting the
corresponding peak height versus the amount
of standard injected.

%.10.2 Deaternmine the concentration ef dicamba and S-
hydroxy dicamba methyl esters in a sample by
injecting the sarpe volume of sample extract
and interpolating the concentratien using the
peak height in the sample and the standard
curve. Baseline corrected chromatographic
peak heights of standards and samples are
collected by a "Waters Chromategraphic Data
System". These peak heights are processed
into sample concentrations using a linear

: least squares analysis progranm (RS/1,

Scoftware, BBN Software Products Corporatien,

. Canbridge, MA 02233) to generate a standard
curve from 3.10.1 and to interpolate sample
concen~-trations from the standard curve
{section 3.10.2). This program is run on a
VAX 6220 computer (Digital Egquipment
Corporation).

3.10.3 The concentrations of dicamba and S-hydroxy
) dicamba methyl esters can also be determined

manually. Plot peak heights versus concen-
trations of injected standards (ng/ul) fron
section 3.10.1, on a log-log paper.
Determine the concentration of the compound
in the injected aligquot from section 3.10.2
by comparing the peak height of the compound
to those of the standards {n the standard
curve.

3.10.4 Calculate the concentration of each compound
in the sample using the following expression:

C (ng/ul) x V (mL)
PPR = =~ -
W {q)

wherae:
ppa= Concentration of the compourd/ion
in the sazaple in parts per million

. (ug/q) .
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C= Concentration of compound/ion in
: the injected aliguot as determined

from the standard curve (ng/ul).

V= Fin&l volume of the sample extract
taking into account all dllutions
(mL) «

We Weight of sample taksn for analysis
{9)-

3.11 gonfirmatory Test (GC-MSDY

The mass selective detector (MSD) in the single ion
wonitoring mode {(SIM) is used to confirm the methyl
esters of dicamba and S-hydroxy dicamba by monitering
three lons for each compound. The three ions for
dicamba methyl ester are 203, 205 and 234. The three
ions for S5-hydroxy dicamba are 233, 235 and 266.
Confirmation of a chromatographic peak as dicazba
methyl ester or S-hydroxy methyl ester requlires that
the following criterja are met for each compound.
First, the peak should be present at the retenticn time
set for the compound within 1%. Seccnd, the ratio of
the three ions monitored should be within 20% of the .
average ratio of the three ions from the injected
analytical standards. Once the peak is confirmed, the
compound is quantitated as described in section 3.19 of
this method. The results for all the three ions are
. averaged to get a single value for the residus lavel.
The methyl ‘ester of dicamba in the sample extract can
cften be detected at 0.01 ppn.. The methyl ester of 5-
hydroxy dicamba in the sample extract cannot be
detected at 0.01 ppm because sample co-extract!-es
cortribute to the response of one and more iv~. giving
different ratios for the three ions.
The following instruments and conditions are suitable
for the confirmation of dicamba and 5-hydroxy dicanka
methyl esters. Other instruments and conditions mayke
used provided that the subject compounds are separated
from sample interferences.

3.11.1 Instrument:
Gas Chromatograph; Hewlett-Packard, model
£890 with 5971A mass selective detector,
equipped vith HP 767) autosampler and HP
Vectra Q5/20 Computer,

3.11.2 Colunn: :
HP-1; 100% dimethyl polysiloxane, 12 » x 0.2
mm x 0.33 pm film thickness, part £1%0517-
101, Hewlett-Packard.

3.11.3 GC conditions:
Oven Tenperature - 0.5 min at 50°C then
ramp to 200°C at
70+*C/=in and hkala




Post Tepperature -,

Injector Temperature -

Interface Temperature -

Carrier Gas -

MSD Mcde -

Dicamba Methyl Ester
Ions -

5=0H Dicamba Methyl
Estar Ions -

Retenticn Times =

3.12 Interferences

2.12.1

Lo

h_’

&)
b

Page 16

for 2 vin, then ra=p
to 225°C at
70*¢/min.

Bold at 225°C for 3
nin.

230°C.

280°C

Helium at 7 ml/zin.
Selected Ion
Monitoring

z/e 203, 205, 214

mfe 23], 235, 266

Dicamka M.E.= 1.6

rin.
5~0H Dicazka
M.E= 4.6

nin.

)
Matrix interference. can be minicized by

perforning one or more of the following

steps:

3.12.1.1

The extract can be cleaned vp by an ~

additional column clean up before
methylation using a ¢, colu=n,

3.12..1

3.12.1.1.2

3.12.1.1.3

Attach a 1l2cc C,; Bond Elut

cartridge to a vacuum manifold

and a vacuum source.

Condition the column with 2
column veolumes of methanol.
Do not allow sorbent to dry.
Follow with 1 volume of
deionized water. Lleave 1 &l
of water on top of the
sorbent.

Attach a reservoir with an

adaptor to the C,, cartridsge.
Transfer 50 mL of the sargle
extract from section 3.5...8
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into the reservolr and through
the column, Collect the
eluate in a 2- oz bottle. Do
not allow sorbent to dry.

3.12.1.1.4 Elute the column with 15 mL ef
10% methanol in water
collecting in the same 2-oz
bottle. '

3.12.1.1.5 Transfar the combined sluates
into another 8-oz bottle.

3.1.2.2.1.6 Procesd to section 3.6.2.

3.12.1.2 changing GC columns from DB~210 to HP-1
or RTX-5 for quantitation will help
resolve the analyte peaks from the
interfering peaks.

3.12.1.2.1 HP-1; crosslinked 100% dimethyl
polysiloxane, 30 m x 0.53 mp X
0.88 pm film thickness, part
#190952-023, Hewlett-Packard.

Conditions:

cven Temperature - 0.5 min at
100*C then Tamp to 165°C at
ase*c/min. and hold for 1.5
min.

Post Temperature - Ramp to 250°C
at 70°C/min and hold for 2
min.

Injector Temperature = 250°C

Detector Temperature - 350°C

Carrier Gas = Helium at 16
oL/min.

Makeup 3as = 5% Argon/ Methane at
44 mL/min.

Retantion Times - Dicamba M.E. =
2.6 min.

-~ 5=0H Dicamba
M.E. = 4.1 uin-

3.12.1.2.2 RIX-5; crossbonded 95% dimethyl-
5% diphenyl polysiloxane, 30 n X
0,53 mm x 1.5 un film thickness,
cat. #10270, column #3IBB19.
Baxter.

Conditiens:

Oven Temperature -ig0*C for 5
min,

Post Temperature - Ramp to 250°C
at 30*°C/min and hold for 5
nin.

Injector Temperature - 250°C
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Detector Temperature - 350°C
carrier Gas ~ Helium at 8 nmL/zin.
Makeup Gas - 5% Argon/ Methane at
50 mL/min.
Retenticn Times ~ Dicamba M.E, =
2.5 min.
« 5-0H Dicanmba
M.E = 4.9 min.

3.12.2 Glassvare

Glassvars must be thoroughly cleaned by

washing with hot water and detergants

followad by rinsing with tap water and

deionized water. Then glassware must be

- dried at room temperature or in a 120°C oven
and finally rinsed with acetonas.

3.12.3 Solvents and Reagents
Solvents and reagents must be of high purity
grada.

3.12.4

Derivatize samples in order of increasing
concentration of the compound if this is
knewn. Rinse the diazomethane delivery tube
with sthyl ether before derivatizing the next
sanple. When contamination is suspected,
replace tuba C with another test tube
containing ethyl ether and bubble the
diazomethane gas. Do this defore
derivatizing esach sample or change the
delivery tube., During GC quantitation, there
she1ld be a between-sample rinsing of the
syringe with hexane and then with the next
sample extract.

3.13 Time Required for Analysis

A single sanmple can be extracted and cleﬁned up for gas
chromatographic analysis in eight hours. A set of six
samples requires 16 hours for complete analysis.

RESULTS AND DISCUSSIONS
4.1 AcCuracy

The recoveries of dicamba and its S-hydroxy metabolite
from fortified control samples are listed in Table i.
The average recoveries (x + sd) for dicamba and 5-
hydroxy dicamba are 98% : 8 and 90t % 10, respectively.

Precision

The coefficient of variation for the recoveries in
Table 1 are from 0.0% to 21% for dicamba and 3% to
23% fcr S-hydroxy dicamba.
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4.3 Limit of Detection

The linit of detection is 0.01 ppk for dicamba and 5~
hydroxy dicamba for all matrices tested.

5. CONCLUSIQNS

This method was develeped by Sandoz Agro, Ing. for the
determination of dicamia and S-hydroxy dicamba residues in
the title substrates. It detects and quantitates residues
at or over the linmit of detection of 0.01 ppr. The
recovaries of the compounds from fortified control sacples
are within the acceptable range of 70-120%.

-
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Table 1. Recoveries of Dicamba and 5-Hydroxy Dicamba from Fortified
Control Samples.
Parcant Recovaries
sazple No. Descripticn Fort. Leval
(PPM) 5-oH
pDicanba Dicanba
857=-12368 parley (grain) 0.08 100 84
847-04308 " 0.10 98 60
=-04308 » 0.10 118 118
«02943 " 0.10 91 68
«02943 v " 0.10 96 94
827-05630 " 0.10 111 86
857=-1269) " 0.50 96 B4
X t sd 101 ¢ 10 84 = 18
847-042303 Barley (straw) 0.10 107 g5
827-05621 " 0.10 109 102
857-12689 " 1.00 90 86
% ¢ sd 102 2 30 91 = 10
0109231A/ corn (forage) 0.01 110 BO
01-001-1
-0109231A/ " 0.01 100 70
01-001-1
0109231A/ - 0.10 92 91
61-001-1
X & =4 160 £ 9 B0 = 10
0109208A/ corn (grmin) 0.01 110 70
001=03-2
847-04579 » 0.05 $6 96
0109208A/ " 0.10 120 103
001=-03=2
B07-43188 » 0.50 98 90
X ¢ sd 106 ¢ 11 50 *= 14
! i ] ~ : - gy
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. Table 1. {continued)
Recoveries of Dicamba and 5-Hydroxy Dicamba from Fortified
Control Samples.
Parcant Reccveriss
Saxzpla No. Deacription rort. lLavel
(PPN) S5<0H
Dicanba Dicamba
01093224/ Corn (silage) 0.01 300 300
01~002=1 :
0108322M/ - 0.10 24 102
01=002=1
04702847 " 0.50 90 13
84703470 - . 1.00 % 94
807-43192 " 8.00 1.00 90
X % sd 96 2 4 94 2 7
0109317A/ | Corn (fodder) 0.01 110 70
01-004=2
D109317A/ . ' 0.10 T 73
01-004-2 :
. 847-02862 - 0.10 90 - 86
847-04567 " 0.50 90 83
X 2 ad 91 % 14 18 + 8
B47~-04157 corn (stalks) 0.50 98 94
827-43150 » 5.00 99 98
o X 2 sd 8 ¢ 1 96 ¢ 3
| 867-44231 Cotton (seed) 0.10 1] 36
BIT=-££5B2 ” 0.20 123 1258
-07898 » ' ¢.20 (1) 115
=02476 " . 0.20 1] 100
~04175 " - 0.29 0 100
807-42003 " 0.20 95 112
-§1907 . 1  o0.20 92 112
X % sd 98 £ 12 107 £ 1)
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Table 1. (continued)
Recoveries of Dicamba and 5-Hydroxy Dicamb> from Fortified
Control Samples.
Percant Recoveries
Sanple No. Description Port. lLavel
: (PPX) ' 5-0H
Dicanba Dicanka
807-44232 | cotton (trash) 0.10 1 100
$17-01507 . 0.20 109 121
X % sd 104 2 8 110 2 18
#54-15616 | cotton (hulls) 0.20 8s 78
~156135 = 0.20 (1 82
-15616 - 9.20 85 77
X 3 sd 35 £ 0.0 79 % 3
854~-16204 Cotton (meal) 0.20 88 78
~16204 . 0.20 82 74
-316204 - 0.20 82 73
X ¢ sd 4% 4 75 % 3
231118A/ Cotton (refined 0.01 120 80 !
01-001-01 |oil)
231118A/ - 0.10 70 70
01-001=-01 .
854=16206 = 0.10 310 96
-16206 . £.10 35 76
=16206 - 0.10 LE) 36
X % sd 96 % 20 82 £ 10
854-1620% | cotton (crude oil) 0.30 100 91
«16208 ° 0.10 91 83
~16205 " 0.10 93 91
X4 sd 96 2 5 88 2 5
) BEST A‘l’r"\::”...‘:?'. e e_;:_ S OTAY
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. Table 1. (continued) Recoveries of Dicamba and 5-Hydroxy Dicamba
from Fortified Control Samples.
B e ——
Parcent kecovariaes
Sazple No. Description Tort. lLaval
(PPXM) 5=0H
Dicazba Dicaxta .
I 827-00161 Pasture (grass) 20 23 -t
=001612 » 10 - 108
-D00RS » 50 96 -
-00086 20 == 98
- X £ nd 96 2 1 100 £ 7
24221178/ Pasturs (hay) 0.01 80 70
01=-C02=~1=A
24221178/ » 0.10 T4 75
01=002=1=A
827-0019% " 100 94 -
-00195 " 50 - 97
X 1 nd £y % 10 Ll 2 14
854~-1525%8 Peanut (green hay) 0.10 94 28
«153%8 - 0.310 vl 86
=15368 " 0.10 94 82
X + sd 94 = 1 85 ¢ 3
23111172A; Sorghua (grain) 0.01 110 [ ]
01-0123-1
2111172M/ » 0.10 a0 75
pr=ni12-1
857-13020 - 0.310 ) 92
X 3 sd 94 2 15 82 %9
2111172/} Sorghun (silages) 0.01 110 $0
01-013=1 .
2111172A/0 " 0.10 [ 1) 79
1=-013=1
857=13017 » 0.50 91 82
X 2 54 5 ¢ 13 84 2 6
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Table 1. (continued)
Recoveries of Dicamba and 5-Hydroxy Dicamba from Fortified

Contro! Samples.

e ———

. X Percent Recovaries
Sample Neo. Dascription Fort. lava
(PPM) 5=0H
Dicazba Dicanba
B57=13154 Soybean (quin) 0.30 _51. 122
-3131584 . 0.10 120 00
207=-27741 - 0.08 ‘100 (1]
X 2 nd 113 £ 11 97 ¢ 22
$57-13151 Soybean (forags) 0.50 120 130
=13151 » 0.10 110 90
X 2 8d 120 £ 0.0 105 £ 21
$07=27742 Scybean (stalks) 0.0% 110 110
857=-131%7 ]&:ybcan (straw) 0.50 116 ] 102
857-14740 ISugar cane (luvn)] 0.50 94 ] 8B
V | sugar Cana (stalks) 0.01 100 70
L] bt ©.10 88 90
B57-14746 - 0.50 96 8
X ¢ sd 95 ¢ 6 83 211
¥ | Tomsto (frult) 0.01 70 $0
- - 0.10 73 82
857-12129 - 0.10 (2] 88
 -12129 " 0.10 99 83
=12129 » 0.50 100 1]
X t sd $0 ¢ 18 90 = &
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Table 1. (continued)
Recoveries of Dicamba and 5-Hydroxy Dicamba from Fortified

PR

Control Samples.
‘ Parcant Recoveries
Sazple No. Description Tort. lavel
(PF) Dicamba | picamda
257-11983 Tomato (Juice) 0.10 102 102
-11988 » 0.10 1) 101
=311980 - 0.50 78 71
=-11988 - 0.50 104 89
2 X ¢ s 95 2 12 91 ¢ 14
857=1158% Tozato (ponaca) 0.10 82 69
=-11989 " 0.10 98 110
=11589 " 0.50 80 84
=11989 - 0.530 102 88
X * sd ‘90 2 11 88 % 17
857=11950 Tooato (sauce) 0.10 108 110
=-11590 b 0.10 97 $0
=11590 " 0.50 102 96
-11599 " 0.50 113 38
X  sd 105 = 7 98 £ 10
8£7-21377 Whaeat {(grain) 0.02 120 $0
-12970 - 0.05 96 84
227=-05737 - €.10 130 100
-04118 - 0.10 108 131
847=02899% " 8.10 115 97
~02899 - 0.10 1058 72
=C4297 « 0.10 100 72
=02963) . 0.10 L X 97
=-02958) . 0.20 92 92
L -02963 = 1.00 96 20
FEST AVAILL 52 COPY
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. Table 1. {continued)
Recoveries of Dicamba and 5-Hydroxy Dicamba from Fortified
Control Samples.
Parcant Recovaries
Saxmple No. Description Fort. lLavel
P 1 picasta miiﬁ‘é.
f 047-02963 | ¥heat (grain) 1.90 1) 1]
| X % 8d 102 ¢ 12 91 % 16
!137-13316 Wheat (silage) 0.50 95 90
s4r~04300 | 7 - 0.20 90 s8
X 2 sd 92 £ 4 74 3 23
857-13822 | Wheat (straw) 0.50 83 8a
~12651 - 0.50 82 84
827-04317 » 0.50 30 ge
$47-02920 " 0.10 112 105
' %t 04 90 15 #3129
857-21126 | Wheat (bran) 1,00 108 78
~11126 - 0.20 94 89
-31126 » 0.20 100 90
-11126 - 0.10 88 108
, -11126 » 0.10 107 105
. X ¢ sd 99 2 10 94 13
857-11128 | Wheat (germ) 1.00 102 92
~11128 - 1.00 98 74
 -11128 . 0.10 (1] 92
-11128 - 0.10 94 84
-21128 » 0.10 95 101
X % sd 95 ¢ 7 89 £ 10
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‘II' Table 1. (continued)
Recoveries of Dicamba and 5-Hydroxy Dicamba from Fortified
Contro! Samples.
Parcant Recoveries
Sazple No. . Dascriptien Fort. lavel
(PPM) S=-0H
Dicandba Dicaxba
257-11130 Wheat (flour) 1.00 118 101
=131130 od 1.00 112 100
=111)¢ b 0.10 102 100
=11130 " 0.10 76 65
=-11130 > = 0.10 92 106
X %t sd 100 £ 17 96 2 18

¥ sazples wers obtained from comnercial sourcas.

# Recovaries vers not daterminad.
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FIGURE 1. Chemical Structures

_ 00H
cl OCHg
Cl
DICAMBA; 2-methoxy-3,6-dichlorobenzoic acid, or
3,6-dichloro-g-anisic acid
O0H
cl OCHj
HO Cl

5_.HYDRCXY DICAMBA; 2-methoxy-3,6-dichloro-5-
hydroxybenzoic acid
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FIGURE 2. Derivatizaiion Set-up
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REPRESENTATIVE REFERENCE STANDARD
. : CURVES AND CHROMATOGRAMS
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Figure 1. Repressntative Computer-Generated CC-ECD Standard
Curves of Dicanba Methy; Fster and 5~Hydroxy (5-CH)
Dicamba Methyl Ester (M.E.}. Concentrations of 0.190,

0.05, 0.02, 0.01 and ».0¢5 ng/ul acid ezuivalents for
each cozpound.
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Millipore Corperation, Watsrs Chrozatography Division
34 Mapls 9trwewt, Milford, Nassachusstts 01737

Version: $80/V3.0 Printed: 17-Mar-1893 at 24:14:5) Page 1
Node: CHISIC GC Projact: DIC 30N LROP User: CLOUSLR
Waters GC Report Using Multi-metEod XCC31793B Lioe 4 , .

0J)17E5TDS 212D 17=Nax—=1992 11134:88
Meadsr:
Acquisition methed Tl Processing wathed AMD691_B
Units PPH fystez nuzbar 4
chagnel i Xanual Injecter Vial 0
Injection .1 Total injactions 1
Run time i0.00 wmin Sanpia rats 20.00 per mac
Injection volume 2 UL Noda Calibratis
Acguiaitien varsion IACIE/NVILG Processing version vi.e -
Dascription:
Node:

Acguired on node LACRO2 systea 4 for DIC_SOH_CROP
Firs: Plot:

CUITETICLIR2T mem e, Vil D Tr ect 1 ORI

2707 -
o
2507 =
FHibh "
£en’ ] .
4 g r
1 -
g 3 1.
K":‘.N a A r
[ P A
=] u 1+ -+ -
[] 2 -4 b ] 18
unies
GC Reaults:
Peak Nave ____ ®et Tire . Ares  Nalght
DICAMBA ME 3.448 FEI 15107
5«0H ME $.873 125132 13506

Figure 2. Reprtléntative GC-ETD vhronmatograa of Dicarba M.E, and

5~CH Dicamba M.E. Reference Standards, 0.005 ng/ul acid
squivalent for sach compound.
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Millipors torporation, Watars chromasography Division t-
34 Maple Btreet, Milford, Massachusstts 01737 I

Version: #60/V2.0 Printed: 17-Mar~19$93 at 14:73:14 Poge 2
Node: CHISIC €C Project: DIC SOM CROP User: CLOUSIR
Maters GC Rapert Using Multi-metRod XC0J17928 Line 7

03178%DP1IE10D 1%7-Nar-19913 12:36:21
Neadert '
aciuisitlnn sethed AMDE91_B Precessing sethod AMOE9L_D
units PFH Systan nusbar 4
Channel 1 Manual Injector Vial O
Injsction 1 Total injections 1
Run tims 10.00 wmin Sazple rate 20.00 par ssc
Injectien volune 2 uL Hode Calikratien
Acguisition varsien LAC/E/VIY.O pProcessing varsien v3.0
Pascriprion:
Node:

Acquired en node LACROZ systam 4 for DIC_SOH_CROP

First Plet:

CI1mEvIiEI0Y Mam In_ vial O Imyect 1 Cn

. F“ :

' 0 [] 4 [ [ 18
: nirutes
1 f
i 6T Results: R
. CICAMEN KE T3.448 1995520 28718)
5-00 ME £.872 2618831 305619

Figure 3. Represantative GC-ECD chromato
graz of Dicamba M.E. and
5=-0H Dicamba M.E. Reference Standard
equivalent for each compound, ®, 0-30 ng/ub neid
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Millipore Corporation, Watars Chromatography Dlviltan
‘ ‘ 34 Maple Sirest, Milford, Nassachusetts 01757
verzion: 8360/V3.0 Printed: 20-Apr-19%) at 15:13:32 Paga 1
Mods: CHMISIC GC Projact: DIC_BOM_CROP User: ADLAT
- EAFORASGECEK 20=-Apr=-19923 1318501468
- Neadar: .
uiuuuua sethod AMDEN1_D Processing method AMOEP1_B
L vnita rm Systan huanber 4
- Channal 1 Ranual Injector Vial ¢
Injaction 1 Total injections b1
Run tise 10.90 min Sasple Tats 20.00 par ssc
Irjecticon voluse 2 ul Nods Analysis
A:qullitien vareion IAC/E/VI.O Processing version vi.0
Description:
Node:
Acquirsd on nods LACRO2 systam & for DIC_S0M_CROP
rirst Plot:
®AFDRAZLCK Pan Inj vial B Immet 1 Cn )
{14
w 2407 1
240 o
iy -
2827 i
H By g
166 -
140
1207 ¥ [
1927 -
9" ¥ L
- e ¢ -
ag - -
e hﬁJ\-:Ja/V s L
8 A +
» 2 4 ‘ ] 6.
Mrwies
EC Results:
DICAMEA ML J.082) 33 a8
3«00 ME $.437 - -

Figure 4. Reprasentative GC-ECD chrompatogran of Corn Ferage
Control Sarmple, 0.50 By eguivalent/ul injcctod <0.,005
ng/ul acid eguivalent (<9.01 ppa) for each Dicarba M.E.

i

) | - BEST 2% 1 2703 COPY

o




roge g/ g o I s 7o

Page 38

Rillipors Corporation, Waters Chromatography Divizion
34 Xapla Btrest, uhura. Massachusetts 01737

varsion: 040/V3.0 Printed: 230-2pr-1993 »t 15%5:185:30 Page 3
Mode: CHISTC GC Project: DIC_SCN_CROP Usar: ADLAY
< EAPORAGETR 230~APpT=-19912 33107148

Naader:

&cfuilition Bathod Anoesl ® Processing method ANQEdL B

Units PPA Systen pDumbar 4

Channel b § Kanual Injector Visl ©O

Injection 1 Total injections 1

Run<ine 10.00 ain Sasple Tate 20.00 per sel

Injection volune 2 ul Node Anslysis

Aequisition varsion LAC/E/V3.0 Processing veraion vi.o
bescription:

Node:

Azquired on node LACROZ systen 4 for DIC_SON_CAOP
First Plot:
KAFORASEFW Ma~ In; Vial @ Inser 1 CF L

" R T
247 B
® -
. | I "
1827 -
1407 B
1407 3
120 . 4 :
1807
[}y g ¥ r
- o] ) i |
b o r
)y - T
% + 1 -
L] 2 4 ¢ » H |
Mirmites
GC Rasults:
Peax Mare Ryt Tinme Area Melcht -
DICAMBA ML 3.067 #3005 1595)

$=0K KI $.440 #4161 11822

Figure 5. Representative GC-ECD chromatogranm of Corn Forage
Control Sazple Fortified at 0.01 ppm each Dicarba and
S-OH Dicamba acids,0.50 =g equivajent/uL injected,
0.005 ng/ul mcid equivalent {0.02 ppz) Dicardba M.E. and
0.0035 ng/ul mcid squivalent (0.007 ppn) 5=-OH Dicacba

M.E.; 100% Dicamba M.E. and 70t 5-0X Dicamba M.E.
recoveries.
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Page 139

Millipore Corporation, Watsrs Chromatography Division
34 Maple Strest, MNilford, Massachusetts 01757

Version: 880/V1.0 Printed: 4-May=1993 at 10:39:49 Page 1)
Mode: CHISTC GC Project: DIC_SOH_CROP © Usar: ADLAT
ACCRIISNCK 1T7T~Nar=-21919)3 10:180¢:233
Meadar:
Aefuiliuon meathod ANOE91_B Procassing method ANoE91D
Units PPY Systsn hunbar 4 .
Channel 1 Manual Injector Vial O
:nj-ition 1 Total injections 1
Run Line 10.00 min Bazple rate - 20.00 per sec
Injecticen volune 2 uL Mode Analysis
Acguisition version LAC/E/VILO Processing varsion V3.0
Description:
Noda:
Acguired on node LACRO2 system 4 for DIC_SCH_CROP
Tirst Plot:
AIIHSIESK Mam In, Vial B lmpet L CR L
4037 h i
»Y \
2207 "
e ] o -
[ S ¥ 3
Hiam ¥ o
ISC'J g $ b
13&'4 ' - -—FN-"-:\“-
- -
!(‘J f 1. -
B =
] 2 ] * 8 10
Minutes
GC Results:
2nAx_uA:1_______Ju:_zlnn____sA:mL__xllqh:_
PICAMBA ME 3,450 1160 4548
$=~0ON ME 8.90) 9430 1511

Figure &. Representative GC-ECD chromatogram of Corn Silage

Control Sacple, 0.30 mg eguivalent/ul injected, <0.00%
ng/ul scid equivalent {<0.01 ppz) for each Dicamba M.E.

and 5-0H Dicamba M.E, datected.
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Page 40
e _,
Nillipore Corporation, Waters Chrosstography Division
34 Maple Strast, Nilford, ¥e~. achusstts 01757
Version: 860/V3.0 Printed: 4-May-1983 at 10:37:16 Page 1
Node: CHISTC GC Frojesct: DIC_SOM_CROP Usar: ADLAT
- ACCNBISPR 17-Nar~-1993 11:107:42
- Neader:
Acguisition method ANCED1 B Processing method AMO$9L_B
Unite . T Syetan nuaber 4
Channsl 3 Manual Injactor Vial ©
Injsction b | Totsl injections 1 i
Run time 10.00 ain Sarmpls rate 20.00 par sac i
Injeaction volume 2wl Mode Analysis i
Aequisition version Lac/e/vi.o Procassing varsion v3.o0
Dascription:
Node:

Acquired on node LACROZ systsn 4 for DIC_SOH_CROP
First Plot:

ALCNSIETR Ran In, Vial O Ir ezt 1 Ch ) -

00T ! i
[ X' . .
. 225 i i
]
el | s
220 ] ¥ "
zua'l § ¥ L
A
1207 [\}, | G E s
[} -
- 188" N 8
sl ) | + [
o] F
» 2 ) . ] e
Rirmites
&C Results:
Peak MNare __ Ret Tine  _Arss Neioht
DICAMBA KE 3.452 165167 19103
$=0H NE 2.078 175927 16409

Figure 7. Reprasentative GC-ECD chromatogram eof Corn §
Contreol Sample Fortified at 0.31 PPR sach Dié:;g: and
5-OH Dicamba acids, 0.50 m»g equivalent/uZ injected,
0.005 ng/ul acid equivalent (0.01 ppm} Dicamba M.E. and
0.005 ng/ul acid squivalent (0.01 ppm) 5-OH Dicamba
M.E.; 100% Dicamba M.E. and 100% 5-0H Dicarha M.E.
racoveriss.
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Page 41
Millipere Corporation, Watars Chromstography Division
. 34 Kaple Btrest, MNilford, Xassachusstts 01757
Varsion: $60/V).0 Printed: J0=Apr~193) at 10:.0:32 Page 3
Node: CHISIC GC Project: DIC_SOM_CROP User: ADLAF
M4 XEJAGRAINCE 28=APpr=~2993 a:356: 321
Neadars )
Aegutlitton Bethod AMOSBL_D Processing method AXO691_B
Units PR Systan nuaber 4
Channsl 1 Manua)l Indsctor Vial ¢
Injection 1 Total injections 1
Run time 10.00 =uin Sazpla rate : 20.00 per sec
Injectien volume 2 ul Noda Analysis
Acguisition version LAC/L/V3.0 Procensing varsion vi.0
Description:
Node:
Acguired on node LACRO? system 4 for DIC_SOM_CROP
First Plot:
i KAL3EIIIEK Man I, ViRl ® njeet § Cn 3
., IR
S iy -
2t -
T3 5
1 h -
® -
: e g
$42 g
N L
160 -
(1 "
- €7 g
az" t
20TV
L]
) F] ] . ] 1€

Mrutes

GC Rasults:

LICA~BA ME 3.100
S=0H ML 8.500

Figure 8. Represantative GC-ECD chromatogram of Corn Grain
Control Sample, 0.50 my/egquivalent/ul injected, <0.005
ng/ul aciad equivalent (<0.01 pp2) for each Dicamba
M.E. and 5-0H Dicamba M.E. detscted.

Note: The above residus levels vere confirmed by GC=M3D
(sse Figure 25),

-
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Page 42

Killipors Corporation, Mastars Chrosatography Division
34 Naple Btrest, Milford, Massachusatts 017%7

Varsion: B8O/V3.0 Printed: 28=-Apr=1993 st 12:1%:06 Pags 1
Nods: CHISTC GC Project: DIC_BOM_CROP Us... LILAF
RJAGRAINTE 28«Apr~-213%902 214131118
Hacder:

-Aciuitltlon method AMO4S3 B Frocassing methed AMCES1 B

Units e Systas nuabar 4

Channel i ) Manual Injecter Vial ©

Injection 1 Total injections 3

Aun tize 10,00 min Sasple Tats 30.00 per sac

Injaction veluse ul, odn Analysis

a n
Acguisition veraion LAC/E/YY.0 Procesaing version vI.0
Dascription:

Node:
Acguired on node LACRO2 syaten 4 for DIC_SOH_CROP
First Plet:

KMASERINPM Has In, Vaal @ Inect 1 Ch )

.

s :

a7 N 1

20T r

Hon -

H o B

H 1o L

1237 ¥ -

187 _ R

Ny E ¥ -

a0 Ry e [ [

Q| W L\MJ\, - » i

a2 1

H"H' T \_~ - 3-\.——-—"

o 1 F

[ [] 4 6 [] e
Mirutes )
2C Results: .
DICAMBA ML 3.138 I3 174672
5~0H ME $.512 1 231 1] 32091

Figure 9. Represantative GC-ECD chrosatogran ef Corn Grain
, Control Saeple Fortifised at 0.01 ppn each Dicamba and
5-0R Dicazba acids, 0.50 mg equivalent/ul injected,
0.0085 ng/ul acid cguivalcnt {0.011 ppm) Dicarba X.E.
and 0.0035 ng/ul acid equivalent (0.007 ppm) 5-0d
Dicamba M.E.; 110% Dicamba M.E. and 70% S-cH Dicacmba
M.E. recovaries.
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Paga 43
. %illipore Corporation, Watars chrosstography Division
34 Kaple Btrest, ail!urd. Rassschuse*ts 01747
varsien: 340/V3.0 Printed: 28=Apr-198) at 13:30:46 Page )
Node: CHISIC GC Preject: DIC_30H_CROP User: ADLAY
: EJACGRAINT2 28=-ApPr~319913 10111310
Keader:
) Acguisition meth AMOSPL_D Processing methed aosei_B
. . Units - PP Systen nuabar 4
channel 1 Nanual Injector vial O
Indaction : | Tstal injactions b |
Run time 10.00 =in Saxpls Tate 20.00 per sec

Injefiion volune 2w Mede Analysis
Acguisition version LAC/E/VI. 0 Processing version vi.0

Description:

Nodae:
hcgquired on node LACRO2 systs» 4 for LIC_30R_CROP
First Plot:

EBIERINT) Ran In, Vial O Imgect 1 Cn 3

.. RO
N 11 £
L. gao g .
zzad [ a ¥
iod a . 3
160 "

14
140

',

A
—
-
o oo
-
——r———
T v  rrryYrvrres v a

a ad
] [ . [ s ]
Nirtes
ac l:sultlz
DICAMBA ME 3.12) 1061911 1543648
5-0H NI 8.523 1226483 133308

Figure 10. Repressntative GC-ECD chromatogram of Corn Grain
Control Sample Fortified at 0.10 ppn each Dicamba and
S=0H Dicamba acide, 0.50 ®g sgquivalent/ul irjected,
0.060 ng/ul acid equivalant {0.120 ppm) Dicamba M.E,
and 0.0515 ng/ul acid aguivalent (0.103 ppm) 5-OH
Dicapba X.E.; 120% Dicamba M.E. and 103% 5-0M Dicazcbha
M.E. rscoveries. .
Note: The above residue lavels vers confimed by GC-

. ' MSD (see Figurs 2§).
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Page 44

Killipore Corporation, Mstara Chromastography Division
34 Raple Btrest, Milford, Massachusstts 01757

varsicn: 860/V3.0 Printed: 4-May=-19%) at 12:18:35 Page 1
Node: CHISTC 6C Project: DIC_SOM_CRG? : Vsar: ASLATF
ACCRPDBICE 17T-Narxr=-1991) 13:421:0)
Header: )

Acguisition method ANOE91_D Precessing sethod AM0oE91 B

units rm Systan nurbdar 4

Channel 1 Manual Injector Vial O

Injaction 1 Total injections 1

Run tine 20.00 xin Bazple rate 20.00 par ses

Injection voluse 2wl Hode Ahslysis

Acquilitien varsioen LAS/L/V3.0 Processing versicn vi.o
Description:

Mode:

Acguired on node LACRI2 systam 4 for DIC_30H_CROP
First Plot:

AIIWFIEIX Man In, Vial B Inmct 3 Cn)

i N
v
Lo
3¢
27
- ¥
H1d
178 &I g
:ea"hj NN T r
L1
§ +
Q
-] 2 L] 4
Miraates
G Resuits:
Peak Fare Ret Tirs Ares Halghs
DICAMBA ME Y. 44 38742 6356
3~0H ML .945 Jad4ao a3

Figure 11. Representative GC-ECD chromatoyran of Corn Fodder
Contrel 5azple, 0.50 pg sguivalent/ul injected,
<0.005 ng/ul acid eguivalent (<0.01 ppm) for each
Dicamba M.E. and 5-0H Dicamba M.E. detacted.
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Paga 45

Alllipors Corporation, Watars Chromatography Divisien
34 Mapls Btrest, Nilford, Kassachusstts 01757

Version: 460/V).0 Printed: 4=May~-1%93 at 12:27:34 Page 1

Node: CHISTC GC Project: DIC_SOH_CROP Usar: ADLAF
ACCNYDET?N 17-NaT=1993 11:189:10
Nesdar: :

A:zuititton sathod ANO691_D Procsssing method ANOE9)_B

Units . PEM Systen nunbar 4

Channal 4 Manual Injector Vial O

Injectior 1 Total injections b

Xun time 10.90 =in sazple Tate 20.00 per sac

Injection volume 2 uL Node Analysis

Acguisition varsien LAG/L/V3.0 Processing varsion vi.e
Dascription:

Hode:

Acquired on node LACRZY systez & for DIC_50M_CROP
First Plot:

RITNFLEP™ Pan In, vial 0 Inject ) On 1

a0d h ‘L
<Y ] '
3¢ ! -
xv] H B
z:cJ ' ¥ o
Hoar ‘ § ¥4 F
128 il Al o 1 § r
RIPY e =
i WA\ £ JANISRIIN!
SE] Y 1T
e’ .
8 2 4 [} [] T}
Maules
4C Results: . )
- mim ™
DICAFBA ML 3.5G) FR11108 22344
504 NI . 3.905 178538 13218

S

Figure 12. Representative GC-ECD chromatograz of Corn Fodder
Control Sample Fortifisd at 0.01 ppm each Dicacba and
5«-0H Dicamba acids, 0.50 pg equivalent/ul injected,
0.005%5 ng/ulL acid equivalent (0.011 pp=) Dicanba M.E.
and 0.6035 ng/ul acid squivalent (0.007 pprm) S-0H .
Dicazta M.E.; 110% Dilcazha M.E. and 70t S-0H Dicacha
M.E, vetovaries.
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Page 46

Millipore Corporation, Waters Chrowmtography Divisioen
34 Maple Strest, Milford, Nassachusatts 91737

) Version: BED/VI.O Printed: 4-May=-1993 at 12:)8:07 Page 3
Node: CHISTC €C Project: DIC_SOM_CROP Usar: ACLAT
. PR22LOTONACEK 1AS-=War-19%%3 13134:4a0H
Naadar: '
Acguisiticn mathod ARCESL D roversing method AMOES)_B
Units -gyl Syrtua nomber 4
channel mannal Injesctor Vial €
Injection by Total injections b
Run time 20.9¢ wuin fasple rate 20.00 per sec
Injection volumsa 2 ul Mods Analysis
AcqQuisition varsion LAG/E/VI.0 Procasaing varsion V3.0
Description:
Nede:

Acgsired on node 1ACRA2 sFystma 4 Por IDC SO8 CROP
Firzt Plort:

N 212i0TInatn Fan In, Vil B Inject i En d

‘e:‘j -
(13
b o
305 =
20 =
20a I k -
1227 l g -~
W
. 1087 \ a E -
sl =N .
.- u * ]
2 F 4 [} 8 a8 12 14
furnstes
GC Rasults:
¥ Lg= - .
DicCarEa KE 3.32% 53872 8420
S$-OH HME 8.7)0 - -

!

Figure 13. Representative GC-ICD chromatograam of Whole Tozata
Control Ssuple, 0.30 mg equivalant/ul injectesd,
<0.005 ng/ul acid equivalent (<0.01 ppn) for sach
Dicarba M.E. and 5-0H Dica=ba M.E. detected.
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Page 47
. Killipore Corporation, Watars chromatography Diviaion
34 Mapie Strest, Kilford, Massachudettis 01757
varsion: 340/V3.0 Printed: 4-May=1993 at 13:39:30 Page 1
pNode: CHISTC GC Project: DIC_SOH_CROP User: ADLAT
B DPP210TORAT R 18-Nar=1992 14123:00
Meadar?y
Acquisition method ANOEP1_B Procesaing sethod ANcéni s
Units gpn Systes Runbar 4
cnannel Xanusl Injecter Vial ©
Injaction 1 Total injactions

31
Run tise ' 20.00 min sazple rate ' 20,00 per sac

Injestion volume 2 ul Mods Analysis

Acguisition version IAC/E/VI.0 Procassing version 3.0
pascription:

Noda:

Acquired en node LACROZ systan & for DIC_SOH_CROP
First Plot:
DIZIETIMArN Aga In, Vial B Inget 1O

402" o
f 1)
® [
2007 -
f Hh . ¥ -
m] E ¥ F
1% o 5
- 1907 o . r
N
e !
] * *
. } P
[] 'y ) . ] b 12 14
Miruiles
GC Results:
E!I! E'-g !.: ::-. !Il. Bl‘nh.
DICAMSA ML 3.342 191104 21670
8-CH ME 8.688 165054 18508

Figure 14. Represantative GC-ICD chromstogran of Whols Tomat
Control Bample Fortified at €.01 ppm each Dic::;;onnd
5-0M Dicamba acids, 0.50 mg sguivalent/ul injected,
0.003% ng/ul sacid aguivalent (0.007 ppz=) Dicazba M.E.
and €.0045 ng/ulL acid eguivalent {0.009 ppz) S-~-OH
Dicacka M.E.; 70t Dicaxzkta M.E. ard %04 5-0OH Diczazta
M.E. recoveries.
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rage 48
. Nillipore Corporaticn, Waters chrosatography Divisien
34 Maple Strest, milford, Massechusatts 1757
Yalslon: 860/VI.0 Printed: 23-Mar-1993 at 13:12:04 Page )
Noda: CHISTC GC Project: D!q_OOH_CIOP User: CLOUSIR
. PP 21O0BUCANCEK 23-Nazr~-319%92 : 383118
Maader: )
Acfuinitton sathod AMCEPL_3 Procassing method AMOESL D
Units bl Systen NUADAT 4
Channel . 3 Manual Injector Vial O
Injection 1 Total {njactions i
Run time 310.00 wuin Sanpls rate 20.00 par secz
Injsction voluss 2 ul Mode Anslysis
Acquisition version LAC/E/VS.O Processing varsion V3.0
Dascription!
Npde:

Acquired on node LACRCZ systea ¢ for DIT_SOH_CRIP
First Plot:

L32:85.2000K Man Im, vial § Inect l TR

ese
e
185 ‘ 1
St
- IEE‘l N hii
se]W .thx v
s )
Maruters
4T Results: .
CICAMBA ML Y.432 41389 T498

$-CH ML 2.878 107 2628

Figurs 15. Representative GC~ECD chrosatogran of Sugar Canz
Stalks control Sazple, 0.50 mg squivalent/ul injected,
<0.005 ng/ul acid eguivalent {20.01 pp=) for aach
Dicazba M.E. and $S-OH Dicaxza M.E. Getected.
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Page 49

willipore Corporation, Matsars Chrumatography Divisien
34 Maple Street, Kilford, Massaschusatts 01737

Varsion: 880/¥3.0 Printed: 2)-Mar-159) at 13:14:00 Page 3
Node: CHISIC GC Projesct: DIC_SOH_CROP User: CLOUSER
* D3210B8U0UCANY) 2=-Nesr~-1%99%93 10:129%1:2)
Header:
) Acguisition methed AMOEYL D Processing method AMOESL_B
Onita PR Systap humber 4
Channal 3 Kanual Indector Vial ©
Injgction 1 Total injsctions 1
Run tisse 10.00 =in Sampla Tate 20.00 per ssc
Injaction volume Moda

2 ul Analysis
Acguisition varsion LAC/E/V3.0 Procsasing varsicn V3.0

pascription:

Node:
Acguired on node LACROZ systaa 4 for DIC_SOH_CROP
Tirst Plot:

I32:es e ) mam 1n, vial @ Inect 1 Ch )

. - i
av
3%

3'“"} Ik

N Mirules

GC Rasults:

EICAHJA ME 3.465 214470 148869

$-0H XE 8.593 1430379 17021

Figure 1$. Repressrizative GC-ECD chromatogria ef Sugar Cane
sStalks Control Sample Fortified st 0.10 ppn sach
Dicamba and 5-OH Dicazba acids, 0.50 mg egquivalent/ul
injected, 0.044 ng/ul acid sguivalent (0.088 ppn)
vicazba M.E. and J.045 ng/ul acld equivalant {C.090
. - ppn} 5=0OH Dicazba M.E.; 36t Dicanba M.E. and $0%1 5-0d
‘ ricapba M.EZ. recoveries.
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Page 50

Nillipora Corporation, Maters Chromstography Divislion
34 ¥aple Btrest, Nilford, Kassachusetts 01737

version: B60/V3.0 Printed: 121=-Apr=199) at 09:03:28 Page )
Node: CHISTC GC Project: DIC_S0M_CROP Usar: ADLAT
EJAGRAS22CK P=-ApTr=1993 234108159
Headar!

Acguisition method AROS91_B Processing method AMpis1 B

Units PPN Systes mubar 4

Channel ’ 1 Manusl Injector Vial 0

Injsction 1 Total injecticns 1

Run tiss 10.00 ain Sampla rate 20.00 par sec

Injaction voluma 2 uL Heds Anslysis

Acqfisition version lAC/E/VIO Procsssing version vl).0
Pascription: :

Node:

Acguirsd on node LACAO? mystes 4 for DIC_3CHM_CROP
First Plot:

KAZFASS20x Man Ir ) Viad B Im gt ] [0 |

R §h ] b
[ 34
e L
00 -
e | ; -
pad N
¥
158 ! =
- ¥
- e li g E b
52 -IJ Y N'.. & R
° ? + 1
s 4 4 & 9 1¢
Mirnutes
GC Results: -
DICAEA ME 3_°5°.___am_nm:.m_ - NF
5-0K ME #.3500 - - KF
Total Ares 0 -Total Amcunt 0.000 Total Height 0

Figure 17. Represantative GC-ECD chromatogram of Pasture Hay
Contrel Sample, 0.50 mg sguivalent/ul injected,
<0.005 ng/ul. acid equivalent {«<0.01 ppz) for each
Dicazba M.E. and %-0OH Dicamba M.¥. detected.
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Paga 51
o :
. Millipore Corporation, Waters Chrosatography Division
34 Maple Strest, Nilford, Massachusetts 01757
Varsion: 880/V3.0 Printsd: 12-Apr=1992 at 09:11:185 Paga 1
Node: CHISTC GC Project: DIC_SOM_CROP User: ADLAF
S EKJACRASE2P] SApr=-199%13 141241:100
Header:
A isition method ANOS91_B Processing sethod AMOE91 B
Unite PPM Systan nuabsr 4
channel 1 Manual Indector Vial ©
Injectien 1 Total injections 1
Ryn $ime 10.00 =ain Sazple rata 20.00 per sac
Injection voluao a Node Analysies
Acgquisition versien LAC/I/V3.0 . Processing version V3.0
Dessription:
Node: .

Acquired on nodes LACRO2 aysiea 4 for DIC_SOM_CROP
Firast Plet:

KJAZRaSS2r] Man In, Vipl B Ir ezt i Cn

t ]
4@::"|
[ %)
® =0
T 1 | ﬁ_ .
22 \ i g :
ze2 A
=
1% i 1 l 1‘ “
- 103 ﬂ W E” m A | !
W W VAN AW S
501’ | .
[ I * * -
[ [ « . s 18
Miries
GC Results: ]
Paak Neme  Met Time  Arsa  Helgyhy Int
DICAMBA KE J.062 615267 $B213 e
- 5=-0H ME 8.428 B17465 [ 3 1% BN 1 -
Total Araa 1433733 Total Aavunt 0.14¢ Total Height 198951

Figure 18. Represantative GC-ECD chrometogram of Pasture Hay
control Sample Fortified at 2.312 ppm sach Dicazba and
£-04 Dicamba acids, 0.50 mg eguivalent/ul injected,
0.037 ng/ul aclid equivalent (0.074 pgm) Dicazba M.E.
and 0.0375 ng/ul acid equivalent (0.075 ppm) 5-CH
Dicamba M.E.; 74% Dicacba M.E. and 75% 5-0H Dicazba
M.E. recoveries.
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Page 52
. Killipors Corporation, Waters Chrosatography Divisien
34 Maple Strest, Milford, Massachusstts 01737
Varsion: 860/V1.0 Printed: S$=Apr-1993) at 14:318:29 . Page 3
Noda: CHISTC &C Project: DIC_SOM_CROP Usar: CLoTSIR
. ACCERO_CEX S-ApTr-19913 10:163:08
- Nender:
Aczpilition wethod ANDE91_D Frocesaing sethod ANMJeS3 B
Unita PPN Systas humder 4
Channsl 1 Manusl Injector Vial ¢
Injecticn 3 Total injections 1
Run tima 10.00 min Banple rata 20.00 per asc
Injection voluwe 2 ul Xode Analysis
Acglisition version LAC/E/VS.O Proceseing version 2.0
pascription:
Noda:

Acquired on node LACRO2 systan 4 for DIC_SOH _CROP
First Plot:

AIIERICK Mam In, Vial B Ie st En )

age" g
Yy
2787 -
o 00" i
252 g
- |
Fich 1 o
i ) ¥
150 : . ;T
- taa‘ : g T -
wp= Pi'l ,'.“J l n ﬁ H i - o
$7 s T
[] 2 4 [ [1 e
fiirites

Gc Rgsu!ts:

CICAMEA ME

3. - -
2=0% NE ». 0332 1647

Figure 19. Representativs GT-ECD chromatogram of Refined
Cottonsasd 0il Control Sarcpls, 0.50 mg equivalent/ul
injected, <0.005 ng/ul acid equivalent (<0.02 ppz=) for
sach Dicamba M.E. and 5-CH Dicamba M.E., detected.
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0 : Nillipers Corporation, Wstars Charcaatography Diviajon
34 Maple Strest, Nilford, Massachusstts 01757
Versio~. $80/V1.0 Frinted: SApr-193%) at 14:12:32 Page 1
Node: CMISIC 6C Project: DIC_SOX_CROP Usar: CLOUSER
t Accesno_ra S=-ApTr~=-199123 311131128
Header?
. Acquisition mathod AMDEPI_D Procsasing msthod ANOESL_B
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- - thannal b N Manual Injsctor Vial ©
Injaction 1 Total injactions 1
Ryn tise 10.00 uin Sample rats 20.00 par sec
Injaction voluse 2 uL Xode Analysis
Acqiisition varsion TAL/E/VI.D Procsssing version vi.o
Description:
Noda:
Acguired on node LACRO? systar 4 for DIC_30OH_CROP
First Plot: ’
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GC Resulta:
Beak Npze __ Ref Tive . Aren. Helght
DICAMEA ME 3.578 790688 3103102
- 5=-0H MI 9.063 969762 111812

Figura 20. Rapresentative GC-ECD chromatogram of Refined
Cottcnsesd Cll Control Sazple Fortified at 0.10 ppm
sach Dicaxba and 5~0F Dicacba acids, 0.50 mg
sguivalsnt/ul injscted, 0.035 ng/ul acid sjuivalent
(0.070 ppm) Dicazba M.E. and 0.035 ng/ul acid
aguivalant {0.070 ppm) S~OH Dicamba M.E.; 70% Dicaz=ba
M.E. and 70% $-0OH Dicamba M.E. rscovaries.
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Figure 21. Represantative Computer-Genarated GC-MSD Standard
Curves of Dicamba, Methyl Ester (fons 203, 2¢5%, and
234). Concantrations of 0.10, 0.0%, 0.02, O. 01 nd
0.005 ng/ul acid squivalants.
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Figura 22. Representativa Computer-Genczated GC-MSD Standard
Curves of S-Hydroxy Dicanba Methyl Ester {Ions 233,
235 and 266). Concentrations of 0.10, 0.0%5, 0.02,
0.01 and 0.005 ng/ul acid eguivalents.
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Figqure 23. Representative GC-MSD Chromatogram of Dicamba M.E.
(Icens 203,205 and 234 and S-cH Dicanka M.E. (Jons
233, 235 and 266) Referencs Standards, ©.005 ng/uL
acid squivalent for each cozpound.
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Figurs 24. Representative GC-MSD Chromatogran of Dicanba M.E.
{Ions 203, 20% and 334) and 5-CH Dicaxzta M.E. (Ions
233, 2% and 266) Reference Standards, 0.10 ng/ul acid
sguivalent for sach coppound.
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figure 25. Reprsssntative 2C=-MSD chrozatogras of Corn Grain

Contrcl Bazmplae, 0.50 3g equivalent/ul injected,
<0.005 ng/ul acid equivalent (<0.01 ppm) for sach
Dicazba M.E. ard 5=OH Dicamba M.E. detected.
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Pigure 26. Representative GC-MSD chromatogram of Corn Grain
Control Sazple FYortified at 0.01 ppm each Dicamba and
S-0H Dicamba acids, 0.30 mg sguivalent/ul injected,

0.0045 ng/ul acid cguival.nt {0.009 ppm) Dicamba M.E.
and 0.0052 ng/ul acid egquivalent (0.0104 ppm) 5~CH
Dicamba M.E.; 90% Dicamba M.E. and 104% 3-CH Dicamba
M.Z. recoveriss. '
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Appendix VI

Method Used for Calculating the PPM Values
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To determine the concentration of Dicamba M.E, or S-0H M.E. a
standard curve for each is prepared by injecting a fixed volume of
each of a series of standards of known concentrations and plotting
the corresponding peak height versus the anmount of standard
injected. During this run, the same voluma of sample extracts are
alsoc injected and the concentration is interpolated by using the
peak height of the sample and the standard curve obtained.

- C, (ng/ul) = Vs (ul)
pom (ng/mg) = —A v, %)

Whers:
pon = Concentration of fon of the aralyte in the sample 1n
parts per afllfon.

Ce = Concentration of residue 1n extract determined from the
standard curve (ng/ul).

v, * Volume of final sanple extract taking imto account
all ditutfons and/or aliquots used (ul).

U‘ = Weight of sample u‘hn for analysis (mg).

A sample calculation s shown below.

v, = 1 ol (1,000 ul)

W, =.m (1,000 =g)

C. = 0.01 ng/ul

pon = o.o:wm-}:%%%—g

ppm = 0.01

Passline corrected chromatographic psak height of standards and @
collectad by a "Waters Chrosatographic Data System®". These peak h.n‘?g’ii.t'i .:;'..
processed into sample concentrations using a linesr least squares analys.s
program (R3/1 Software, BBN Software Products Corporation, Cambridge, MA
02238) to generate a standard curve and interpolats sample concentration from
the standard curve. This program is zun on a VAX 6220 computer.
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